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PURPOSE: To realize a laminated ceramic electronic component 
lessened in thickness and enhanced in performance. 
CONSTITUTION: A ceramic-metal laminate 4 composed of 
conductor electrodes 2a and 2b formed through a CVD method, an 
evaporation method, or a sputtering method and ceramic layers 3 
laminated through a CVD method is provided onto an SrTi03 
substrate 1 . In succession, outer electrodes 5a and 5b are formed 
on both the ends of the laminate 4 through dipping or the like, and 
thus a small laminated ceramic capacitor 6 is obtained. 
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* NOTICES * 



JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis dcx:ument has been translated by computer. So the translation may not reflect the original precisely. 
• 2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] Laminating ceramic electronic parts characterized by carrying out the laminating of the conductor 
electrode of two or more layers, and the two or more layers ceramic layer formed by the CVD method by turns 
on the surface of a substrate. 

[Claim 2] Laminating ceramic electronic parts according to claim 1 characterized by said ceramic layer being a 
dielectric. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to laminating ceramic electronic parts. Speaking concretely, 
being related with laminating ceramic electronic parts, such as a stacked type ceramic condenser widely used 
for electronic parts, such as a video tape recorder, a laminating varistor, a laminating piezoelectric device, and a 
multilayered ceramic substrate. 
[0002] 

[Description of the Prior Art] The manufacture approach of the conventional stacked type ceramic condenser is 
explained (not shown). First, after printing electrode paste (internal electrode), such as a silver system paste, and 
making it dry on the ceramic student sheet cut into bigger predetermined magnitude than a component 
dimension, two or more ceramic student sheets with which this electrode paste was printed are made to stick by 
pressure in piles. Subsequently, this is cut into the magnitude of one element and calcinated. After baking, as it 
is made to flow with an internal electrode, electrode paste is apphed on the surface of a component, this can be 
burned, an external electrode is formed in the both ends of a component, and the chip-like stacked type ceramic 
condenser is manufactured. 
[0003] 

[Problem(s) to be Solved by the Invention] In recent years, in the field of electronic parts, much more 
micrifying and high-performance-izing of a stacked type ceramic condenser etc. of electronic parts are desired 
with the densification and high integration of an electronic circuitry. Therefore, in a stacked type ceramic 
condenser, in order to micrify without making capacity small, to make thickness of a ceramic layer (dielectric 
layer) as thin as possible is desired. 

[0004] However, when it was going to make thickness of a ceramic layer thin in a laminating ceramic 
condenser like before, there were various problems. First, although it is necessary to make small ceramic raw 
material powder particle size in order to make a ceramic layer thin, there is a limit in micrifying of the particle 
size of ceramic raw material powder. Moreover, if a ceramic layer is made thin, since the thickness of an 
internal electrode is also thin and it is necessary to carry out, in a baking process, it is easy to produce an 
electrode piece in an internal electrode. Furthermore, if a ceramic layer is made thin, short-circuit will occur 
with abnormality growth of the internal electrode at the time of baking, or the problem of pressure-proofing 
falling with the hole generated in the ceramic layer will arise. For this reason, if it was in the conventional 
stacked type ceramic condenser, it was impossible to have made thickness of a ceramic layer thinner than 
several micrometers, and there was a limitation in micrifying and large-capacity-izing of a stacked type ceramic 
condenser. 

[0005] The place which this invention is made in view of the fault of the above-stated conventional example, 
and is made into the purpose is to carry out lamination of the ceramic layer, realizing high performance of 
laminating ceramic electronic parts. 
[0006] 

[Means for Solving the Problem] The laminating ceramic electronic parts of this invention are characterized by 
carrying out the laminating of the conductor electrode of two or more layers, and the two or more layers 
ceramic layer formed by the CVD method by turns on the surface of a substrate. 
[0007] Moreover, the above-mentioned ceramic layer may be a dielectric. 
[0008] 
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[Function] If it is in this invention, since the ceramic layer is formed by the CVD method, a precise ceramic 
layer is formed, moreover, since it does not pass through heating processes, such as baking, it is hard to produce 
defects, such as an electrode piece of a conductor electrode, and short-circuit, and high performance-ization as 
electronic parts is attained. 

[0009] Furthermore, since the ceramic layer is formed by the CVD method, the lamination 1 micrometer or less 

of a ceranMC layer becomes possible, and micro laminating ceramic electronic parts are obtained. 

[0010] Moreover, since it is not necessary to remove the substrate used at the time of membrane formation of 

the ceramic layer by the CVD method, the production process of laminating ceramic electronic parts can be 

simplified. Furthermore, by leaving the substrate into laminating ceramic electronic parts, the mechanical 

strength of laminating ceramic electronic parts can be raised, and the dependability as electronic parts can be 

increased. 

[0011] 

[Example] Drawing 1 (a), (b), and (c) show the manufacture approach of the stacked type ceramic condenser by 
one example of this invention. A front face is the smooth substrate 1, for example, what is shown in drawing 1 
(a) can use SrTi03 substrate etc. As shown on this substrate 1 at drawing 1 (b), the ceramic layer 3 is formed, 
conductor electrode 2a of the 1st layer is formed on it, the ceramic layer 3 is again formed on it, conductor 
electrode 2b of a two-layer eye is formed further, the ceramic layer 3 is formed further, and conductor electrode 
2a of the 3rd layer is formed on it. By repeating such a process, the laminating of conductor electrode 2a, 2b, 
and every two or more layers of the ceramic layers 3 is carried out to the front face of a substrate 1 by turns, and 
the ceramic-metal layered product 4 which consists of two or more layers conductor electrode 2a, 2b, and the 
two or more layers ceramic layer 3 is formed. Here, each ceramic layer 3 is formed by the CVD method, each 
conductor electrode 2a and 2b are formed of the spatter etc., and thickness of each ceramic layer 3 and each 
conductor electrode 2a, and 2b is set to 1 micrometer or less. Moreover, conductor electrode 2a used as an 
internal electrode and 2b are pattemized using the mask, and conductor electrode 2a of the oddth layer and 
conductor electrode 2b of the eventh layer are pulled out by tums to the edge of the opposite side. Then, if the 
extemal electrodes 5a and 5b are formed in both ends by dipping, a spatter, etc., conductor electrode 2a of the 
oddth layer will flow with one extemal electrode 5a, conductor electrode 2b of the eventh layer will flow with 
extemal electrode 5b of another side, and the small laminating ceramic condenser 6 as shown in drawing 1 (c) 
will be manufactured. 

[0012] Consequently, a stacked type ceramic condenser 6 is formed on a substrate 1, with a substrate 1, the 
mechanical strength of a stacked type ceramic condenser 6 can be raised, and the dependability as electronic 
parts improves. 

[0013] In addition, although drawing 1 explains one production process, a laminating ceramic condenser can be 
efficiently manufactured by manufacturing two or more elements to coincidence. 

[0014] Below, a concrete example is hung up and explained in order to explain this invention more clearly. 
Concrete example drawing 2 is the outline block diagram of heat CVD system 7 used for manufacture of a 
stacked type ceramic condenser 6. A susceptor for the chamber for CVD in 8 and 9 to set a substrate 1, The feed 
way of 10O2 gas and 1 1 the feed way of Ar carrier gas, and 12 The bessel of TIP [titanium isopropoxide], 13 is 
the bessel of Pb (C2H5)4, 14 is the bessel of La (DPM) [DPM=C11H1902]3, and each bessels 12, 13, and 14 
of TIP, Pb (C2H5)4, and La (DPM)3 are arranged on the feed way 11 of Ar carrier gas at juxtaposition. 
[0015] This SrTi03 substrate 1 was set on the susceptor 9 of heat CVD system 7, using SrTi03 substrate with 
50mm [ of every direction / each ], and a thickness of 0.2nmi as a substrate 1 for manufacturing a stacked type 
ceramic condenser 6. 

[0016] Subsequently, where a susceptor 9 is heated at 600 degrees C, each bulbs 15, 16, and 17 of each bessels 
12, 13, and 14 of TIP, Pb (C2H5)4, and La (DPM)3 are opened. Each material gas of TIP, Pb (C2H5)4, and La 
(DPM)3 which were evaporated is put on Ar carrier gas. To a chamber 8 Delivery, This material gas was made 
to spray and react to SrTi03 substrate 1 with 02 gas, and the PLT thin film 18 (ceramic layer 3) with a 
thickness of about 1 micrometer was formed (henceforth a PLT film formation process). 
[0017] Next, the metal mask was set on the PLT thin film 18, and with a thickness of about 0.5 micrometers Pt 
film 19a (conductor electrode 2a) was formed on the PLT thin film 18 by the spatter through the aperture of a 
metal mask (henceforth the 1st process of Pt film formation). Thus, formed Pt film 19a is shown in drawing 3 
(a). Drawing 3 (b) is the X section enlarged drawing of drawing 3 (a), the field which gave the slash shows the 
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field equivalent to one element, and the figure written down in drawing 3 (b) shows the dimension (unit nmi) of 
each part. 

[0018] Subsequently, the PLT film formation process was made to generate about 1 micrometer of PLT thin 
films 18 again. 

[0019] Next, the metal mask was set on the PLT thin film 18 of the maximum upper layer, and with a thickness 
of about 0.5 micrometers Pt film 19b (conductor electrode 2b) was formed on the PLT thin film 18 by the 
spatter (henceforth the 2nd process of Pt film formation). Drawing 4 (a) shows the pattern of this Pt film 19b. 
Drawing 4 (b) is the Y section enlarged drawing of drawing 4 (a), the field which gave the slash shows the field 
equivalent to one element, and the figure written down in drawing 3 (b) shows the dimension (unit nmi). 
[0020] the [ thus, / PLT thin film formation-Pt film formation ] ~ each process of the 1-PLT thin film 
formation-Pt film formation 2nd was repeated 300 times, finally the PLT film formation process was 
performed, and the ceramic-metal layered product 4 was obtained on SrTi03 substrate 1. 
[0021] then, along with the broken line C (end cost - it could be Ct=0.1nmi) of drawing 3 (b) and drawing 4 
(b), the ceramic-metal layered product 4 was cut for every component with the dicing saw, Ag paste was 
attached to the both ends of SrTi03 substrate 1 which it cut into one element at a time by dipping, it could be 
burned at 600 degrees C, and the external electrodes 5a and 5b were formed. 

[0022] In this way, die length of about 2nmi, 1.2nmi of ****, and the stacked type ceramic condenser 6 with a 
thickness of about 1.2mm were obtained. When the capacity of this stacked type ceramic condenser 6 was 
measured, it was 4.7 micro F in value. 

[0023] measurement of anti-chip box reinforcement ~ next, it measured using the anti-chip box measuring 
device 20 on the strength as shows the anti-chip box reinforcement of this stacked type ceramic condenser 6 to 
drawing 5 . In drawing 5 ,21 is a sample maintenance base, the stacked type ceramic condenser 6 used as a 
specimen has both ends held on the slot 22 of the sample maintenance base 21, and a center section is 
pressurized by the pressurization pin 23. And the pressure of the pressurization pin 23 places and it is displayed 
by the tension gauge 24 with a needle. On the occasion of this measurement, spacing L of the slot 22 of the 
sample maintenance base 21 was set to 1.4mm. 

[0024] on the other hand — a comparison sake — the [ above-mentioned / PLT thin film fomiation-Pt film 
formation ] — after repeating each process of the 1-PLT thin film formation-Pt film formation 2nd like the 
example and obtaining a ceramic-metal layered product, dry etching removed SrTi03 substrate, it cut for every 
element after that, the external electrode could be burned on both ends, and the stacked type ceramic condenser 
of the example of a comparison which does not have a substrate was produced. The dimension of this stacked 
type ceramic condenser was about 0.9mm in die length of about 2mm, 1.2nmi of and thickness. The anti- 
chip box reinforcement of the stacked type ceramic condenser of this example of a comparison was measured. 
[0025] The maximum load of an example and the example of a comparison and the measurement result of anti- 
chip box reinforcement are shown in Table L In addition, it asked for anti-chip box reinforcement by the degree 
type. 

sigma=(3PL)/(2omegat2) 

Here, P is maximum load (kgf) and is the graduation of a tension gauge when a test piece breaks. Moreover, L 
is [ the width of face (mm) of a test piece and t of the distance between the lower supporting points (nrni) and 
omega ] the thickness (nmi) of a test piece. 



[0026] 






[Table 1] 








mi^rsfm (kgf) 


mvfmi (MPa) 


m m m 


2 2 


280 




7. 5 


160 



[0027] According to Table 1, with the stacked type ceramic condenser of an example, as compared with the 
example of a comparison, anti-chip box reinforcement is large sharply, and the mechanical strength is 
. improving. 
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[0028] 



[Effect of the Invention] Since according to this invention the precise fihn is obtained and neither a ceramic 
layer nor a conductor electrode is moreover put to an elevated temperature, even if it carries out lamination of a 
ceramic layer or the conductor electrode to 1 micrometer or less, it is hard to produce a defect in a ceramic layer 
or a conductor electrode, and laminating ceramic electronic parts [ that it is highly efficient and micro (super- 
thin shape) ] can be obtained. 

[0029] Moreover, by leaving the substrate into laminating ceramic electronic parts, the mechanical strength of 
laminating ceramic electronic parts can be raised, and the dependability as electronic parts can be increased. 
Furthermore, since it is not necessary to remove the substrate used at the time of membrane formation of the 
ceramic layer by the CVD method, there is an advantage that the production process of laminating ceramic 
electronic parts can be simplified. 



[Translation done.] 
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(Drawing 2] 




[Drawing 5] 
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05tcfci^r. 2 ui^fiS}^-c&-^r. t4K» 

«^2 2CD±rW^€rfi^3n. **SB^JnEb->2 3 
CCjCoTjjnJI^ta^o ^Lz-C. ttIBEt:*>2 3 0II;^5&^g 
*#t«t'r*>^/a>>!r-t^24CCcl:oX^^$ti^o C 
(Om^icmi^. S84«^2 l<7>^2 2<DraBL« 
30 1 .4 mmi L/Cc 

[0024] it«?©/e:a?>tC±iHP L TgSiffJ^- 

PttmfSMl -PLTieiSf^fiE-P tM?^^m20S 
Xfi^*ift0«(LPl««:g|OiiL/r-fe^ 5 -yi^-^^m 

ft^f#fc^. F^-^X':.^>^CC<i:o-CS r T i OaS 

co^ftli. S$J!i5j2mm, ifSR^Jl .2mm. M^^t^O .Q 
40 C^ir[Sr^@[^»ML./Co 

[0 02 5 ] mmmRc'ttmi<ommmis.v^tim^m 

o= (3PL) / (2a)t') 

cc-c. pittmi^^m (k&f ) T^^x. '^mt^i)m 

iitrf^^krS^^ (mm) . Ci> (mm) , 
t«Kil>T-©J?3 (mm) T*^. 
[0 02 6 ] 
50 [^ 1 ] 



BEST AVAILABLE CORN 



(4) 



5-3 3 5 174 





mizmm (kgf) 


mrmi (HPa) 


^ M ^ 


2 2 


260 




7.5 


160 



[002 7] |ISfe«C0SHH2^5 > 

[002 8] 10 

[002 9] ^ fc. ^ 5 ^m^^p°p*&caS* 

[an (a) (b) (c) «*^?3CD-|lifeWlCcJ:^* 



mf*^> ^^T^Hia, ( b ) « ( a ) CD YSBI£:;^a 

[0 5 ] Sli-fe^ S y ^:3>7='>t^<DlS5T5*e*»lSt- 
-5 rc s?)(DiiJ^^g^ r ^ o 

[?^-^©t§^?g] , 
1 

2 a. 2 b ^i*'^® 

3 -b^ 5 -.^ i^H 

5 a . 5 b 9V&mm 
7 IftCVDSIjg 



[01] 



[02] 



[05] 



(a) 





TIP 



-12 



Pb(C.H.I. 



—13 



^17 

L>(DPM).| -l-IA 



11 

_L_ 



--10 





BEST AVAILABLE COPY 




(5i)int.a/ mn^n ftn^mstn fi m^m.^mm 

H 0 1 L 41/09 



BEST AVAILABLE COPY 



